'Negative space' may be as important in the development of nanomaterials as it is in creating works of art. The term refers to the space around and between objects, an important aspect in artistic composition. In nanotechnology, while nanoposts and nanowires have been assiduously studied and exploited for enhancing the performance of solar cells [1] , real-time chemical sensors [2] , UV emitters [3] and many other applications, nanopore structures have also yielded important advances in a wide range of fields. In this issue Melnikov, Leburton and Gracheva report on the electrostatic properties of nanopores in a layered semiconductor, and show how they allow a more accurate characterization of DNA than pores in other membranes [4] .
Nanoporous materials have been applied to a diverse range of technological challenges. In recognition of its potential in high-efficiency solar cells, Prakasam and colleagues in the US reported the first ever synthesis of self-aligned nanoporous haematite [5] . Haematite is abundant, stable, non-toxic and has a band gap in the visible region and, as their work demonstrates, the photoresponse of nanoporous haematite is very promising for energy harvesting applications. Nanoporous aluminum oxide has also proved to be a particularly valuable material in applications ranging from liquid display panels to biosensor microchips. A collaboration of researchers in Taiwan demonstrated that porous aluminum oxide on an indium tin oxide surface could act as an alignment layer in liquid crystal display panels that have a transmittance of 60-80%, and switch from black to bright with a response time of 62.5 ms [6] . In Korea, Chung, Son and Min investigated the effect of nanostructural parameters of porous aluminum oxide on cell adhesion and proliferation for cell-based microchips [7] . While aluminum oxide without any modifications is not favourable for adherent cell culture, the proliferation of cells dramatically increased in porous aluminum oxide, particularly when the aspect ratio of the nanopore was near unity.
In the mid 1990s a collaboration of researchers in the US demonstrated that nanopores could be used to characterize DNA [8] . They showed that as an electric field drove DNA molecules through a pore in a lipid bilayer membrane, the decrease in ionic current due to the partially blocked channel allowed measurement of the polynucleotide length. 'With further improvements, the method could in principle provide direct, high-speed detection of the sequence of bases in single molecules of DNA or RNA', suggested the authors. The idea inspired a catalogue of further research. Gracheva and colleagues in Illinois described a modified approach to detecting DNA using a nanopore in a membrane fabricated from a metal-oxide-semiconductor (MOS) capacitor [9] . The use of semiconductor materials allows the direct integration of high-sensitivity nanoscale MOS amplifiers on the nanopore layer structure to improve the signal. Researchers in the Netherlands have investigated ways of refining geometrical control of nanopores in SiN membranes for more accurate molecular characterization [10] . They reported the fabrication of nanopores using transmission electron microscope beams of different sizes. They found that the stability of small nanopores is related to their geometry, which could be controlled by the size of the beam used in fabrication. One challenge for accurate DNA characterization has been the speed of translocation through the pore. In a collaboration between the University of Illinois and the University of Notre-Dame in Indiana, researchers used a time-varying electric field to slow down the molecule's passage in the pore [11] .
In this issue, researchers in Illinois have studied the translocation and stretching of DNA in a pore in a semiconductor membrane consisting of doped p-and n-layers of Si forming a p-n-junction [4] . Control over the stretching of the DNA is important, as is controlling the speed of translocation. Interference between the secondary structure of the probed molecule can interfere with the recorded signal, muddling measurements of the molecule's charge. According to Gracheva and her colleagues, 'the results indicate that the tunable local electric field inside the membrane can effectively control dynamics of a DNA in the channel to either momentarily trap, slow down or allow the biomolecule to translocate at will'.
The fertility of research based on nanopores complements well the interest in nanowires and nanoposts. This may largely be a symptom of the comprehensive rigour in scientific enquiry which encourages the investigation of all approaches to a solution. It was once suggested that 'art and science have their meeting point in method' [12] . One might also argue that the creative and inspired ingenuity that is evident in the application of nanopores to such wide-ranging technological challenges demonstrates how the development of scientific methods is in itself a fine art.
